Cytochemical properties of osteoblast cell membrane domains.
The interactions of osteoblasts with one another and with the extracellular milieu are of vital importance for cell function. These interactions are mediated by cell membrane-associated components. In the present work, we studied the distribution of several mediators known to be associated with the cell surface, using ultrastructural cytochemistry, to characterize the three cell membrane domains (osteoid, lateral, and vascular) of osteoblasts. Osteoblasts in neonatal rat calvariae were studied for cell surface distribution of alkaline phosphatase (APase), calcium-activated adenosine triphosphatase (Ca2+-ATPase), calcium, soybean agglutinin (SBA)-reactive sites, and peanut agglutinin (PNA)-reactive sites. APase was absent in the osteoid domain but was evenly distributed in the other domains. Ca2+-ATPase was found to be concentrated mainly in the lateral domains. In contrast, calcium was present in all cell membrane domains. Using lectins conjugated to horseradish peroxidase, we demonstrated that SBA binding sites were evenly distributed along the osteoblast cell membrane, whereas PNA binding sites were absent or minimally present in the osteoid and lateral domains but were evenly distributed in the vascular domain. These results suggest that the various functions of osteoblasts may be facilitated by specialized cell membrane domains which are cytochemically distinct. Previous reports have failed to demonstrate the cytochemical differences between the three domains of the osteoblast cell membrane.